Coronary artery bypass grafting using both internal mammary arteries in patients with diabetes mellitus Abstract Objective: We sought to describe the use of both internal thoracic arteries (ITA) in patients with diabetes mellitus (DM) submitted to a coronary artery bypass grafting (CABG).
INTRODUCTION
Diabetes Mellitus (DM) affects roughly 100 million people worldwide, and it is an important factor of mortality. DM increases by 2-4 fold the risk of coronary artery disease. The prevalence among patients submitted to myocardial revascularization ranges from 12-30%. DM is a predictor of poor prognosis after myocardial infarction, congestive heart failure, and in all modes of myocardial revascularization, whether percutaneous or surgical [1] . In spite of having had improvements in the primary and secondary prevention that led to decreased cardiovascular mortality rate in the general population, there is lower influence in diabetics who present higher cardiovascular mortality rate [2, 3] . The use of the left internal thoracic artery (LITA) as graft in the myocardial revascularization surgery is a very well-known procedure, once the long-term patency with the following associated clinical benefits is well-documented. The left internal thoracic artery is considered the gold standard to be implanted in noble areas, especially into the anteroseptal wall of heart, frequently anastomosed to anterior interventricular branch [4] . Its use in diabetic patients is a predictor factor independently of the increase in patients' survival [5] .
There are records in the current literature that suggest the two internal thoracic arteries graft are yet more beneficial than just one, in a 10-year-follow-up [6, 7] , what seems to be particularly important in diabetic patients. Greater benefits have been shown with the myocardial infarction surgery, not only in terms of survival but also symptomatic relief and event-free reintervention [8] . It is believed that myocardial revascularization with the use of exclusive arterial graft is a valuable resource in order to extend this benefit.
In spite of the use of the right internal thoracic artery have been an object of debate by presenting historically contradicting outcomes regarding the left internal thoracic artery and of its routine application (lower than 4% of the myocardial revascularization cases), recently studies have shown higher rates of late permeability of right internal thoracic artery grafts with lower incidence of long-term reinterventions in comparison with venous grafts suggesting an advantage of survival. Such a benefit seems more evident in young patients, but it cannot be ruled out that those other groups of less favorable prognostic can get advantages of this surgical strategy [9] . DM is long recognized as an important risk factor for infection and dehiscence of surgical wound [10] ; therefore, there is a special concern with diabetic patients.
Based on previous publications, there is an inference that bilateral internal thoracic artery grafting may be contraindicated in diabetic patients. The reasons include the belief that this strategy is associated with high rates of deep sternal wound infection with consequent mediastinitis, sepsis, and death [11] , besides the consumed additional operative time required for the second internal thoracic artery dissection, all make many surgeons believe that it is an unnecessary risk to dissect both internal thoracic arteries in these patients.
Lev-Ran et al. [12] have shown that bilateral internal thoracic artery grafts to branches of left coronary artery confers improved long-term survival and event-free survival in oral-treated diabetics. However, they also have suggested that the use pf bilateral internal thoracic artery grafts in patients with type 2 DM, who require the use of insulin, can result in surgical wound major complications. These data are not support by the literature [13] .
Although doubts persist, improvement techniques have been incorporated such as skeletonization of internal thoracic artery [14, 15] , reinforced sternal synthesis methods, and continuous intravenous insulin infusion [16, 18] may have a positive impact in reducing the incidence of deep sternal wound infection complications. The use of artificial composite Y-graft or T-graft can increase the number of coronary arteries treated with arteries would tend to maximize the long-term benefits. Diabetic patients have a better evolution after myocardial revascularization than after angioplasty. This benefit is largely secondary to the use of internal thoracic artery grafts [8, 18] . multiple arterial grafts seems to be favorable in these patients [19] . There is recent evidence showing that bilateral internal thoracic artery grafts provide benefits to the long-term survival, although there are no randomized studies to support such findings [20] .
METHODS
A retrospective analysis of the patients underwent isolated myocardial revascularization surgery in our service was performed from January 1995 to August 2005. Of the 4,569 procedures performed, 700 patients who have bilateral internal thoracic arteries dissected were enrolled in the study. This sample was divided into two groups: group I consisted of DM patients (n = 148); group II, gathered the non-DM patients (n = 552). An analysis of both groups was performed in terms of characteristics, occurrence of postoperative complications, and in-hospital mortality ( Figure 1 ).
The selection of the patients was carried out in the intraoperative by combining two factors: coronary anatomy and quality of the sternum. The coronary anatomy was considered favorable in the presence of there an artery with an adequate caliber in the lateral wall of the left ventricle with a significant lesion (e" 70%). Such a vessel was chosen to receive the right internal thoracic artery. Once dissected, the artery was taken to the selected coronary artery by retroaortic route through the transverse sinus; the second factor, the quality of the sternum, evaluated during its transection. The use of the right internal thoracic artery was ruled out in the presence of significant osteoporosis. During the grafting dissections all the precautions were taken in order to preserve the pleural cavities. 
SAH -Systemic arterial Hypertension, MI -acute myocardial infarction, MR -myocardial revascularization
All surgeries were performed using extracorporeal circulation, under moderate hypothermia (32ºC), using an intermittent aortic clamping as a method of myocardial protection. The aorta remained clamped as far as it was necessary to perform each anastomosis being followed by a reperfusion period of nearly 2 minutes after each period of ischemia. Once the anastomoses have been completed, rewarm, stabilization of the hemodynamic conditions, removal of extracorporeal circulation (CPB), and heparin reversal with adequate doses of protamine were performed. The sternum was closed with the supply of steel staples (Sternum-Band® -Ethicon) in the presence of osteoporosis or if the patient was significantly obese (Body Mass Index > 32); otherwise 8 stainless steel wires for sternal symphysis were used. The closure of the subcutaneous tissue and the skin were performed in the normal manner.
RESULTS
The initial sample was composed of 4,569 patients whose demographic characteristics are shown in Table 1 .
Morbidity and Mortality
Regarding the diabetic and non-diabetic patients without distinction of bilateral versus single internal thoracic artery grafting, there was a slightly advantage to the non-diabetic patient with respect to mortality; however, there was no statistical significance; the number of vessels treated was similar in both groups ( Table 2 ).
The sample of 700 patients with bilateral internal thoracic artery grafting is detailed in Table 3 . One can note that the diabetic patients had a higher incidence of congestive heart failure (CHF) with a significant difference regarding the functional class and the left ventricle contractility dysfunction.
The non-diabetic group had a higher number of smoking patients and the diabetic group has a greater proportion of obese patients. Table 4 lists the complications which have required surgical reintervention. There was no significant difference between both groups. In spite of the higher complication rates of the surgical wound in the diabetic group, there was no statistical significance regarding the non-diabetic group. 
DISCUSSION
An increasing DM prevalence is being expected worldwide in the next few years. In 2030, it is estimated that 11 million people in Brazil will have diabetes mellitus [21] . Compared to the general population, the risk of death in these patients is 3 times higher, especially for those under the age of 69 and at the expenses of cardiovascular events, which can reach as high as 80% of all causes of death [22] . Such clinical picture justifies the efforts to define and implement the adequate management to be offered to this specific population.
The long-term success of myocardial revascularization surgeries is directly related to the patency of the grafts. In spite of the controversial data found in the literature, there are convincing reasons in order to justify the risk of dissecting two internal thoracic arteries in diabetic patients with the purpose of increasing the number of vessels with arterial bypass grafts. The utmost objective, if possible, is to perform a totally arterial myocardial revascularization. In addition, technical modifications were incorporated in order to achieve the objective.
Skeletonization
Recently, it has been suggested that the skeletonization technique of internal thoracic artery reduces the risk of deep sternal wound complications [15, 22] . Some evidences have suggested that the sternal vascularization is less compromised when this technique is used compared to pedicled harvesting; the advantage of this technique is that a skeletonized artery is distinctly longer, expanding the graft as far as 3 cm [22] . This would facilitate the use of composite T-graft or Y-graft [4] increasing the diameter of the vessel. Convincing data are missing regarding the chance to damage the arterial grafting during its harvesting, what could compromise its feasibility and change the survival curves adversely [14] . There is no doubt that this technique is more complex, involves a learning curve and is time-consuming. There was no significant difference regarding the mortality rate in both groups (Table 5) .
Using composite grafts
The use of artificial T-graft or Y-graft, as well as sequential anastomoses, can maximize the usage of arteries, theoretically expanding the long-term benefit [23, 24] . In spite of encouraging evidences there is still a lack of evidences to support the routine use of these techniques.
Reinforced Sternal Synthesis
Recognizing the high risk of de dehiscence and/or surgical wound infection, it seems logical to deduce that the application of methods to reinforce the sternum would be useful to avoid such events; however, earlier recognition of sternal wound complications and aggressive treatment seems to be the better procedure to deal with the clinical pictures of surgical wound infectious complications [10, 25] .
Use of continuous intravenous insulin
Compared with fractional subcutaneous insulin injections, continuous intravenous insulin infusion induced a significant reduction in serum glucose levels, in a prospective study of 2,467 consecutive patients, which led to a significant reduction in deep sternal wound infection rates [16] . In addition, there may have a beneficial effect regarding the cardiac contractility in postischemic periods. Because it is a reliable and simple method, it can be recommended more often, once it is usually reserved for patients with difficult control of blood glucose levels using subcutaneous infusions only.
CONCLUSION
Our study showed a similar incidence of morbidity and mortality between diabetic and non-diabetic patients undergoing myocardial revascularization using bilateral internal thoracic artery (BITA) grafting.
A cautious selection of the patients and the accurate operative technique can benefit diabetic patients using bilateral internal thoracic artery (BITA) grafting.
